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;[57] ABSTRACT 

A method for delivery of medicaments to human or 
animal skin having substantial amounts of hair grow- 
ing therefrom, for example; the scalp, comprising the 
steps of transporting the medicaments in a volatile 
carrier solution to a position closely adjacent to the 
skin without wetting the hair with the preparation, and 
atomizing the preparation at said position onto the 
skin to thereby uniformly distribute the preparation 
over the scalp thereby improving absorption of the 
medicament through the skin without significant inter- 
ference by the hair. 

10 Claims, 2 Drawing Figures 
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METHOD OF DELIVERY OF SOLUTION TO SKIN this method due to the large amounts of solution 
HAVING SUBSTANTIAL AMOUNTS OF HAIR deposited on the hai, This ££E& : - 
™ . iiiilkeun its use s j nce j t cannot be used on skin areas whw th* 

BACKGROUND OF THE INVENTION The aforementioned ointments have somewhat the 

same disadvantages as those associated with use of the 
. This invention relates to methods for delivering solu- above-mentioned solutions. To apply the ointments 
tion to skin covered by substantial amounts of hair, the hair must be parted to expose the affected area and' 
and, more specifically, to methods for treating human 10 thereafter, the ointment is rubbed over the affected 
or animal skin conditions and disorders such as, for ex- area. Besides the resulting localization of the ointment 
Sl/ttE % dermat ! tis ° f th « scalp and as- substantial amounts of the ointment are coated onto 
sociated scalp disorders in humans, by delivering the hair making the use of ointments inefficient and 
medicinal solutions to the affected skin area in a novel very messy. memcient and 

m " mer ; c jt , , The patent to Winbray, U. S. Pat. No. 1.150 238 

hS^'iKi'T ^dicinaljormulations have describes a device somewhat similar in principle to that 
been made avauable for treaUng seborrheic dermatitis, shown In the present invention. However Winbray 
generally termed herein as dandruff." The formula- atomizes by passing air under pressure UiroS a 
Uons have comprised both "anti-dandruff" shampoos 2Q medi cated liquid. The present inv^on uufeef an 

i inert propellant such as Suorocarbon ^ 
toZ LT r? contaming anti-inflamma- tion with a volatile alcohol such as isopfopyl alcToUr 
2£ a ° ne (st "° ,ds s ". ch 38 hydrocortisone or ethanol to promote instant evaporatioLf the inert car 
prednisolone) or ant.-m.crobial agents such as hex- ri er at the skin, thus distributhEthe med c^enteoS. 
achlorophene or benzalkonium chloride, or a combina- , 5 the scaln in th l fnrm nf 1™!!!,! ^ 
tion of both anti-inflammatory agents and anti-microbi- Tjj ffi ? e ^ "Mcro^rystals which promote 
a. agents. Although these medicinal formulations have ZeSybebw" 8ubset > uent heal ' n 8^ ^cussed 
proved successful in treating various types of dandruff 

conditions, they have had the disadvantage of being in- SUMMARY OF THE INVENTION 

convenient and/or difficult to apply. 30 tu 

The usual mode of application of "anti-dandruff" method of this invention comprises atomizing or 

preparations is by shampooing one's hair. This mode of spraying a medicinal preparation onto the affected skin 
application is unsatisfactory because while major havin * s^s^a 1 amounts of hair growing thereon 
amounts of the active components of the shampoos ini- wlthout significantly wetting the hair with the prepara- 
tiaUy contact both the hair and scalp, rinsing out of the 35 tlon - This is accomplished by atomizing a medicinal 
shampoo eliminates substantial amounts of the active solution, at a controlled rate, onto the affected skin 
components of the shampoo and thereby prevents the areas f rom a P osition closely adjacent to the skin. More 
shampoos from having significant or lasting medicinal specifically, a medicinal solution is transported in a 
effect. w substantially closed system or confined zone past sub- 

Because of the substantial loss of active agents from 40 stantially all of the hair growing outwardly from the 
the scalp during rinsing, it is economically impractical skin l .° a position closely adjacent to the skin where it is 
to provide shampoos with expensive components such atomized and directed, in atomized form onto the skin, 
as the antiinflammatory steroids, for example, ^ present the medicinal solution is preferably trans- 
hydrocortisone. The effect of this exclusion of expen- ported to a position closely adjacent to the skin and 
sive components is that the shampoos are significantly 45 directed onto the affected areas of skin in atomized 
less effective than they would otherwise be if they con- form by an atomizer containing both the medicinal 
tained these expensive components. Furthermore, solution and a gaseous propellant. The atomizer is 
because of the total wetting of the hair by the sham- fitted with a smallrdiameter, elongated nozzle having a 
poos, shampoos cannot be used as often as required, Dore extending therethrough. Because of the nar- 
for example, two or three times a week for severe dan- 50 rowness and elongation of the nozzle, its working end 
druff conditions, by women who regularly have their can be placed close to the skin, which is to be treated, 
hair styled. so that atomization of the solution takes place substan- 

The aforementioned alcohol- and glycol-based solu- tially at the skin surface, 
tions are usually applied to the scalp using an The advantages of treating skin conditions, and par- 
eyedropper or by simply pouring the solution onto the 35 ticularly dandruff, in this manner include the ability to 
scalp. These application methods localize, that is, non- uniformly direct substantially the desired amount of 
uniformly distribute, the solution on the scalp so that medicinal solution onto the affected skin areas, 
there is a relatively high concentration of the solution Furthermore, this can be accomplished without signifi- 
and active components at the center of the applied cantly coating the hair with the medicinal solution Ad- 
solution with decreasing concentrations and effective- 60 ditionally, only affected skin areas are treated; adjacent 
ness to the edge ofthe applied solution; skin areas need not be contacted by the atomized 

The solutions may also be applied using aerosol con- medicinal solution. The method of this invention can 
tamers having a normal spray head. However, this be successfully employed to deposit preparations onto 
method results in substantial coating of the hair by the skin regardless of the thickness of the hair wowinc 
solution so that only a small percentage of the solution from the skin. 

finds its way to the scalp for treatment of the affected In addition, it is believed that penetration of the ac- 
area. Substantial matting of the hair is also caused by tive ingredients in the medicinal composition into the 
11/11/04, EAST Version: 2.0.1.4 
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skin or scalp is greatly enhanced by transporting the released into the air in atomized form. The rate of 
medicinal composition to a position closely adjacent atomization is controlled so that substantially only the 
the scalp in a carrier comprising non-volatile means for desired amount of anti-dandruff solution is directed 
solubilizing the medicament, e.g. 0.5-5 percent onto the affected areas per unit of time, 
isopropyl myristate and about equal amounts of a 5 More specifically, an anti-dandruff solution is corn- 
volatile organic compound such as ethanol or isopropyl bined, under pressure, with a gaseous propellant in a 
alcohol and a conventional propellant such as container or atomizer having an elongated nozzle or 
fluorocarbon, e.g. dichlorotetrafluoroethane. Upon delivery tube. The exhaust end of the elongated nozzle 
atomization, the volatile portions of the carrier is placed substantially in contact with the affected scalp 
evaporate leaving behind a supersaturated solution of 10 area and the anti-dandruff solution is directed onto the 
medicament in the non-volatile solubilizing means. The affected areas while moving the exhaust end of the noz- 
supersaturated solution of medicament acts as a driving zle across the affected areas. 

force to promote rapid diffusion of the medicament to Referring now to the figures, the numeral 10 

the skin. This result is due to the well-known principle J5 designates a presently-preferred delivery system or 

of diffusion of substances from points of high concen- atomizer comprising a reservoir 11 and an elongated 

tration to points of low concentration. When the nozzle 12 having a bore 13 extending therethrough and 

volatile portions of the carrier evaporate, the medica- communicating at one end, with the exterior of the 

ment remains in the non-volatile solubilizing means in reservoir and, at the other end, with the external en- 

the form of microcrystals which must redissolve to be 2 o vironment. The exhaust end 14 of the nozzle 12 is 

available for diffusion and absorption by the skin and placed in use by the operator so that the nozzle 12 is at 

thus have a longer healing effect. a small acute angle relative to the surface of the scalp 

DESCRIPTION OF THE DRAWINGS 15 SOm ^ * sh ™ n *? F ,f ■ ? of the * rawin f T ° 

ensure that the anti-dandruff solution is directed sub- 

FIG. 1 is a perspective view of an atomizer shown in 25 stantially only onto the scalp 15, the nozzle 12 has a 

operating position with respect to a person's scalp for relatively narrow outer diameter so that it can effec- 

carrying out the method of this invention. tively penetrate between the hairs 16 growing from the 

FIG. 2 is a close-up of the nozzle of the atomizer of scalp 15 as shown in FIG. 2. The dimensions of a nozzle 

FIG. 1 with its exit end in operating position closely ad- which has given satisfactory service are as follows: 

jacent a person's scalp. 30 length of nozz j e 5 9 i n . ; diameter of nozzle bore 0.030 

DESCRIPTION OF THE PREFERRED * h ♦ 
EMBODIMENT found that, when employing the hereto- 
fore-described atomizer 10 for treatment of human 
The method of this invention comprises spraying or skin disorders, the rate of delivery of atomized solution 
atomizing a medicinal or chemical solution or prepara- to the scalp 15 should be preferably between about 
tion directly onto affected skin areas having large 0.15 gm/sec. and about 0.8 gm/sec. Above about 0.8 
amounts of hair growing therefrom without signifi- gm/sec, the rate of delivery of solution may be too 
cantly coating the hair. This is accomplished by direct- rapid to provide substantially even coverage of the af- 
ing the medicinal or chemical solution, at a controlled 40 fected areas and may deliver an excess of solution onto 
rate, onto the skin in atomized form from a point close- the affected area. Below about 0. 1 5 gm/sec, the rate of 
ly adjacent the skin. More specifically, the medicinal or delivery is too low to provide effective atomization of 
chemical solution is atomized by and exhausted from the anti-dandruff solution. That is, below this minimum 
an atomizer having a thin, elongated nozzle, the ex- flow rate, the solution tends to be exhausted from the 
haust end of which is placed closely adjacent the skin 45 atomizer in drop or bulk form thereby "flooding" the 
when it is desired to uniformly cover the affected skin treated skin area. Preferably, the flow rate of anti-dan- 
areas. In this manner, the solution is transported past druff solution lies between about 0.19 gm/sec and 
substantially all of the hair before being sprayed onto about 0.4 gm/sec 

the underlying skin. Nozzle bores of between 0.0 1 inches and about 0.06 

The method of this invention may be employed to 50 inches also may be used depending upon the particular 

treat hairy skin areas of both man and lower animals. circumstances. The propellant pressure may be varied 

Also, the medicinal or chemical solution may be any over a considerable range, depending upon the type of 

solution lending itself to atomization or vaporization. propellant used. The net result is that the rate of 

Therefore, various skin disorders can be treated by this delivery of atomized solution, to effect a satisfactory 

method. However, because of the prevalence of the 55 spray pattern, can vary between about 0.0 1 gm/sec. 

skin ailment commonly known as "dandruff," this and about 3.2 gm/sec 

method will hereafter be described with reference to The solution employed in the atomizer 10 is any ef- 

the treatment of dandruff and, more particularly, to the fective anti-dandruff solution which can be atomized 

treatment of human scalp dandruff. us i ng the delivery system of the invention. An effective 

The term "closely adjacent" as used herein and in ou anti-dandruff solution for use in the previously- 

the claims includes touching of the skin with the end of described atomizer 10 has the following composition: 
the nozzle when angled thereto as shown in FIG. 2. 

In general, then, this invention comprises atomizing Component % By Weight 

an anti-dandruff solution at a point closely adjacent the Hydrocortisone 0.5 

affected areas of the scalp. That is, the anti-dandruff hSSSTSfri^ 50 

solution is transported to a point closely adjacent the Ethanoi to make 100% 

affected skin area within an enclosure before being 
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The anti-dandruff solution may be atomized using an 
inert, non-toxic gas such as the fluorocarbons, for ex- 
ample, dichlorotetrafluoroethane (Fredn 114). It has 
been found advantageous to employ approximately 
equal amounts by weight of anti-dandruff solution and 5 
gaseous propellant. For example, 30 grams of the 
above anti-dandruff composition when combined with 
30 grams of propellant (Freon 114) produces good 
results. 

In operation, the atomizer 10 is positioned near the 10 
scalp IS so that the exit end of the nozzle 12 is almost 
touching the scalp, and so that the nozzle makes an 
acute angle with the scalp as shown in FIG. 2. 
Preferably, with the nozzle 12 angled as described, the 
nozzle is initially placed near the back of the scalp 15. 15 
The reservoir 11 is then activated, thereby forcing 
atomized, anti-dandruff solution 17 from the nozzle 12 
and onto the scalp 15. The nozzle 12 is then moved at a 
substantially uniform rate from its initial rear position 
to a position at the front of the scalp 15 along a line 20 
therebetween. While being so moved, the angle of the 
nozzle 12 relative to the scalp 15 is maintained substan- 
tially as above described. Maintaining the nozzle 12 in 
this position relative to the scalp 15 ensures uniform 
deposition of the solution and its active components on 
the scalp adjacent the nozzle's line of travel. When the 
nozzle 12 has reached the front of the scalp 15, the flow 
of solution from the atomizer 10 is discontinued. 

To coat other areas of the scalp 15, the above 
procedure is preferably repeated. The atomizer 10 is 
moved over the scalp 15 in this manner until all of the 
affected areas of the scalp are covered with a substan- 
tially uniform coating of anti-dandruff solution. As the 
atomizer 10 is moved over the scalp 15, the exit end 14 35 
of the nozzle 12 moves correspondingly along a plane 
adjacent the scalp so that substantially little of the hair 
16 is wetted by the solution. 

The particular atomizer employed need not be of the 
push-button type, but may be, for example, of the 40 
squeezable type. However, it should be capable of 
delivering solution in atomized form at controllable 
rates such as those previously set forth. Additionally, it 
should include an elongated nozzle as described. 

Solutions employed for treatment of animal skin 45 
problems include anti-flea solutions containing 
pyrethrins and other chemicals in solution. Such solu- 
tions are atomized by the delivery system of this inven- 
tion in the same manner as has just been described with 
respect to the treatment of human skin disorders. 50 

This invention has been described with respect to the 
application to skin of a preparation for treating of cer- 
tain skin conditions and ailments. However, included 
within the compass of this invention is the application 
of other preparations to the skin of animals, such as the 55 
anti-flea preparations. 

I claim : 

1. A method of delivery of medicaments to human or 
animal skin areas having substantial growth of hair 
thereon which comprises: 60 
providing a pressurized aerosol spray container hav- 
ing actuating means and containing a composition 
comprising an effective amount of a medicament 



selected from the group consisting of anti-inflama- 
tory agents, antimicrobial agents and mixtures 
thereof, and, a carrier comprising non-volatile 
means for solubilizing said medicament, a volatile 
organic compound and an inert propellant, and 
having a relatively narrow elongated nozzle having 
a bore extending therethrough and having an ex- 
haust end and an opposite end communicating 
with said container; and 

placing said exhaust end of said nozzle closely ad- 
jacent said skin areas; and 

actuating said actuating means such that the com- 
position in said container is carried by said nozzle 
to said skin areas in atomized form, whereby said 
medicament is concentrated in said non-volatile 
solubilizing means thereby facilitating absorption 
of the medicament by said skin areas and substan- 
tial wetting of the hair extending outwardly of said 
skin areas is avoided. 

2. The method of claim 1 wherein said volatile or- 
ganic compound is ethahol. 

3. The method of claim 1 wherein said anti-inflama^ 
tory agent is a steroid. 

4. The method bf clairn 1 wherein said solubilizing 
means is an ester derived from a lower alkyl alcohol 
and a fatty acid. 

5. The method of claim 4 wherein said alcohol is 
isopropyl alcohol. 

6. The method of claim 5 wherein said fatty acid is 
myristicacid. 

7. A method of delivery of medicaments to the 
human scalp normally having substantial amounts of 
hair thereon which comprises: 

providing a pressurized aerosol spray container hav- 
ing a push-button actuating means and containing 
a composition comprising an effective amount of a 
steroid, a minor amount of isopropyl myristate, 
and a major amount of ethanol and an inert 
propellant and having a relatively narrow elon- 
gated nozzle member having an exhaust end and 
an opposite end communicating with said con- 
tainer, said nozzle member having a bore diameter 
between about 0.01 and about 0.06 inches; and 

placing said exhaust end of said nozzle closely ad- 
jacent said scalp, and 

actuating said push-button actuating means such that 
the composition in said container is carried by said 
nozzle to said skin area in atomized form whereby 
said steroid is concentrated in said isopropyl myri- 
state thereby facilitating absorption of the medica- 
ment by the scalp and substantial wetting of the 
hair normally extending outwardly of said scalp is 
avoided. 

8. The method of claim 7 wherein an effective 
amount of the steroid is about 0.5 percent by weight of 
the composition less the propellant. 

9. The method of claim 7 wherein a minor amount of 
isopropyl myristate is about 5 percent by weight of the 
composition less the propellant. 

10. The method of claim 7 wherein said nozzle has a 
length of about 5 inches and an outer diameter of about 
% inch. 
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